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PHYSICAL SCIENCES
Paper 11

Time Allowed : 2 Hours] | [Maximum Marks : 200
Note :— This paper consists of one hundred (100) multiple choice questions. Each

question carries two (2) marks. Attempt all questions.

1. Which of the following quantities has the dimension of length (where G is

the gravitational constant, M is mass of a star, and ¢ is the velocity of

light) ?

(A) GM/c B) GM/c?
© GM*/c o szd'z

2. Which one of the following is correct ?

(A) Kxﬁx(axﬁ =§(Kaxﬁ)+(xﬁ)(6xﬁ)
® Kx[Bx(CxD))-B(&.¢xD)-(2.8)(ExD)
© Kxﬁx(axﬁ :—ﬁ(ZExﬁ) ( )( )
D) Xxﬁx(éxl—)) =—]§(Kax5) ( )(CXD)

3. A battery with a constant emf Ey, an inductor L, and a resistance R are
connected in series. Which of the following expressions can describe the current

I(¢) as the function of time ¢ if no current flows at time ¢t = 0 ?

(A) I(t) = ER(')_ (1 _e-(R/L)t) (B) I(t) sy % (1+e—(R/L)t)

(C) I(t) = % (1 _e(R/L)t) (D) I(t) e % (1+e(R/L)t)
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1. frefafed § @ SR ofEml # @l # emm ¥ (S G e e € M
TF TR F FEEE & AR ¢ FEm w1 AT T ? |

(A) GM/c | (B) GM/c?
2
©) eM?/¢ D) Gl\zl

© Ax(Bx

-

® Zx(Bx(éxD))=-B(&.6xD)-(2.8)(¢xD)

3. R emf E, ot @& 328, w & L 3R wF iy R @ Sofw # 93 €
frefafed § ¥ S sfiesaf 9/ 1) B 999 ¢ & Bed & ®9 8 Frefm Fw5T
%, A T = 0 W FE UN TG TER 2

A I®-= % 1~ e—(R/L)t) ®) It = ERQ 1+ e—(R/L)t)
© It)= %ﬁ (1-e™L) O 1¢)= % (1+e®/01)

T.B.C.: 11/18/SET—II 3 P.TO.



4. The three solutions of the cubic equation :

x o a 1
la x b 1
=0
a b =x 1
a b ¢ 1
are given by :
A) 2=zd,2=b,.x=¢ B) x==a,x=b,x=¢
C) x=a,=~b,%=¢ M x=a,x=b,x=-c
5. Which of the following is a valid Fourier series for fix) = x in the range
r -n<x<m ?
. _1 n+l .
&) fx)=2)", ( ’z sin(x)
& (_1)n+1
B) fx)= 22,::1 ; cos(x)
« (1" .
© fx=2)", (n) sin(x)
D) flx)=2Y "~ cos(x)
6. The residues of the function fiz) = tanz at all its poles are :
(A) 1 for all poles (B) 2 for all poles
(C) -1 for all poles (D) different for every pole

7. A matrix X', when multiplied with another matrix Y’, gives the identity

matrix I. The matrix Y is :
(A) Inverse of X (B) Square of X
(C) Identity Matrix (D) Transpose of X

T.B.C.:11/18/SET—II 4
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x a o 1
e x b 1
=)

a bH- 2 1

¢ b ¢ 1
%Y ¢ 9 T ?
(A x=a,%X=0,5=¢ (B)x=—a,x‘=b,x=c
C) x=a,x=-b,x=¢ M x=a,x=0>b;%x=~-¢

5. .. WH _g<x<n ﬁﬂx):xém,ﬁwﬁfﬁaﬁﬁﬁmwézxmﬁm
g2

@A) f@=2y (_1:”1 sin(x)
B) f)=2) (—1’1"*1 cos(x)
© fw=2%., = sinw
D) fx)=2) ') cos(x)

n

6. e flz) = tanz % FHW W IWH W y@ A ¥ 2
(A) Tt gE & fow 1 (B) TRt g & fow 2
©) wft yai & fow -1 D) vo& g & fog fu=
7. T e X F W9 o M Y 3 99 E R @ R, @ 9 wew A
3@ %1 Y ffesm d@ ¢ ?
(A) X & gfeem (B) X & o
(C) W& A (D) X W YERR ()

T.B.C.: 11/18/SET—II 5 PO,



8. Consider the matrix A and the vector V given by :
2 3 2
¥ =
t -1 1

(A) V is an eigen vector of A exactly when ¢ =1

A

Which statement is true ?

(B) V is an eigen vector of A exactly when t = 9/4
(C) V is not an eigen vector of A regardless of the value of ¢
(D) V is an eigen vector of A for all values of ¢

9. The value of integral :

/2
_[ sin”(x) cos(x)dx
0

is :

(A) - VUm (B) -1m

(C) -1/m + 1) D) 1Uim + 1)
10. The matrix A is defined as : '

1 2 -3
A=0 -1 2
0 0 -8

The eigen values of (A% + 2A% — 3A + I) are :
A -1,5,1 B) 1,5,1
© 0,1, -1 @ -1,1,1
11. The determinant of the metric tensbr corresponding to :

ds? = 5(dx')? + 3(dx®)? + 4(ds®)? - 6dx'dx? + 4dx?dx®

is equal to :
A) 2 (B) 3%

C) 3 D) 4

T.B.C. : 11/18/SET—II 6



8. Hfew A o 95X V W fomR wifvw & .

o

g @ ™ ¥ S Fw W § 2

(A V,A® T4 TE q IR X8, 59 ¢ = 1

(B) V, A= T W& § 3T 9 ¢, & ¢ = 9/4

(C) V,A® IEH 95X 7 %, ¢ W W FER 7 R o
D) ¢ & wft gl & forq V, A %1 T MmN JoK ¥

9. w
/2
f sin™(x) cos(x)dx
0
F AR F O ?
(A) Um (B) -Um
© -Um + 1) O Um +1)
10. #feFm A #
i1 9 -3
A=0 -1 2
0 0 -3 |
& w9 oRufE fHa T % (A% + 2A% - 3A + 1) B A S e € 2
A) -1, 5,1 , B) 1,5, 1
© 0,1, -1 ~ D -1,1,1

11.  #fes W =1 fule
ds® = 5(dx")? + 3(dx®)? + 4(ds®)? - 6dx'dx? + 4dx2dx®
& Y fhgs wWeR § 2 0
A 2 (B) 3%
€ 3 D) 4

TB.C. : 11/18/SET—II 7 | P.T.O.
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12.

13.

14.

15.

16.

If a group is defined by g*p=g+b-1, then the inverse of the group is :
(A) a B) 2-a

© o« D) a-3

If G is an abelian group and a, b belong to G such that O@) = 5 and
O®) = 7, then (ab)™ is :

&) o | B) ot

C) a | D) o

If the equation 43 _3x4%=0 has a real root in the interval [-1, 1], then
the range of & is : |

(A) (1, 3) A B) (0, 2)

€ (-2, 0) D) (-2, 2)

A hot air balloon of mass M is descending Vértically with downward acceleration
a. How much mass must be thrown out of it to give the balloon an upward
acceleration of @ ? (Assume that upward force on the balloon from the air

does not change because of decrease in the mass of the balloon).

Ma - Mg
@) a-g (B) at+g
. 2Ma ' 2Mg
©) at+g w . a-g

A particle of mass m, is moving along the x-axis with velocity u; and another
particle of mass my is at rest at the origin. The two particles undergo elastic
collision and start moving with velocities v; and vg. Which one of the following

expressions is correct ?

v _m-m v _my+m,
W, am, B, om,
v _m-m, v _my+m,

T.B.C. : 11/18/SET—II 8




12.

13.

14.

15.

16.
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o TH TR B WA g p=q+b-1 5V 3 Tl €, T T WE H I F
T 2

(A) a B) 2-a

©) ol ' D) a-3

A G T TR T § R o, b 39 G ¥ 3@ YER wEred § fF O) = 5
dRO®B) =7, @ @) F T

A) o? B) ot

€) a D) qd

A THET 13 _ 8y 4 = F1 I [1, 1] § TF adfon ® 7, T b FH W
R ?

A) (1, 3) (B) (0, 2)

) (-2,0) D) (-2, 2)

& M 7R F T B F TER A # AR o @O % WY HAER W @
%1 78 TER Y fa FoEE o FT e fR TR A SR A R o T
fea w1 W& 7(%mé%wﬁwﬁmwﬁaﬁxmwv&aﬁaﬁ
B FifF TER H FEANE T @ 8) |

Ma Mg
(A) i | (B) atg
2Ma 2Mg
(C) atg (D) a-g

T my GO HTH H x-S T ouy A M R @ L SR G my T
1 F0) IR TH W fasm oER ¥ ¥ 2 w0 Al W w8 AN v
AR v, @ A A M oo FW F1 Frefafen § § @ st W@ T 7

H _m-m hy _mt+my
&0 ) 2m, () Uy 2m,

H _my-m Yy _mytmy
© v,  2my © vy, 2m,
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17. A muon is travelling at a speed that is three-fifth of the speed of light. By
what factor does its average lifetime changes in motion as compared to its

average lifetime at rest ?

(A) It increases by a' factor of 5/4
(B) If decreases by a factor of 4/5
(C) It increases by a factor of /5/2
(D) It decreases by a factor of 3/4

18. A pion at rest decays into a muon and a neutrino. Find the energy of the
outgoing muon (Ep) in terms of the mass of the pion (m;) and the mass of

the muon (mp),

2, o2 2
(m; + mp)c2 (m2 + mu)c2

E = E =
@) By == ®) By=—"5 -
(m? + m?)c? (m? + m?)c?
E =—C % Boe £ B
© B O B =

19. The three principal moments of inertia for a homogeneous circular cylinder

of radius R, height A, and mass m are :

1 1 1 - 1 1
2R - =h?), ~p(R:-=h?) and =pR?
(A) 411( 3 )411( 3 ) an 2pR

(B) -}Ip(R2 +ip?) %u(Rz —%hz) and 1yR?

3 2

1 ; P | 1 1
“pR?2-=h%), =p(R* + =A%) and ~pR?

(C) 411( 3 ),411( +3 ) an 5P

1, 1,1 1 1
“uR?+=h%), —uR?+=h?% and =pR?

D) 4ru( +3 ),411( +3 ) an S H

TR.C.: 11/18/SET—II 10
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17.

18.

19.

T A (SR STRHfaE F0) M F W@ 5, et ufq g o 6
dfM-dtedt §1 fm W osee iEd Siedsa # e H gEe! T § fRdd e
¥ 3@ owa o TRafda g & 7

(A) %€ 5/4 % % ¥ TEd@ ¥
(B) ¥E 4/5 % TUE ¥ W@ ¢
(C) ¥ J5/2 & T § g ¢
(D) e 3/4 % T ¥ W ¥

it W T TN, T M R T et # st ¥ wsA (ny) B
mﬁqm(mp)éwa%mqmmu)ﬁwaﬁwmm

: Tﬁfﬁ‘{ s
(m +m§)c (m? +m§)02
@ B, =" ® Bz
(m +m§)c (m? +m}?‘1)c2
= E =
© E -y O B =

R £, hmmmwa@mmﬁmmmmm
HAA ¥ ?

A) <R2—§> (R2-—h2> il szZ

1 o2 1.0l 59 1.9 1 oo
B) —nR%+=A?),=p(R®-=A?) and =pR
e 4 ; 3 )’4 ( 3 )

2

(C) 22 (Rz—1 h2), }1(R2 += hz) and pR2
4 3 2

(D) %u(R2+; 2), —n(R?+= h") and ;pR2

TR - 1118/SET—II 11 P.T.O.




20.

21.

22.

23.

24.

A planet obeys Kepler’s three laws and moves in an elliptical orbit with the
semi-major axis (a), the semi-minor axis (b), energy E, and angular momentum

L. Which one of the following statements is correct ?
(A) @ is independent of E (B) a is independent of L
(C) b is independent of E (D) b is independent of L

The Lagrangian L(q, ¢) is not an explicit function of time. Which one of the

following quantities will always be conserved ?

oL oL
oL . L
) a3+ B) 43 i
oL oL
Pl iy §
© bt ® b3

Which of the following canonical transformations is generated by the generating

function F = ¢Q ?
A p=QP=gq B) p=-Q P=g
€ p=QP=-¢g M p=-Q P=-¢q

it
If L is the angular momentum and 7 is a unit vector along any direction,

which of the following relations on Poisson brackets is correct ?

@ [Lia-0 ® [17.4)-
(©) [E,i.ﬁ]:f © [L,T.4]=axT

For what value of o and B, the transformation Q = ¢* cospp and P = ¢ sinfip

is canonical [g, pl = 1 :
(A) =12 and f = 2 B) aa=2andp =172
(C) a=12and p=1 M oa=1and P =1/2

T.B.C.: 11/18/SET—II 12
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20.

21.

22.

23.

24.

T T8 SR & 9 P # Uer w6 § AR T SHeR kY H S
% (o), A TR & (b), T (E) 3R Hiofa T8 (L) 3 Ty 7 sz &1 Fefated
T q S FE TE T 7

(A) o, E ¥ @A © B) o, LT = &
(C) b,EQ & ¥ | D) b, LY @aA %

émfm?uq,q),wmmquﬁ%lﬁmﬁf@aﬁémmm
Wiy @ ?

oL .dL :
e L
(4 49 % +L B) ¢4 o
dL , dL
2 e

frefifen § ¥ SFE SAfEE T, FeF F = gQ % 9 ¥ 30 & § 7
A p=QP=g¢ B) p=-QP=g |

(C)p:Q,P:—q (D)p:—Q,P:—-‘q

o I TF Fia w E o 4 fee o fRT W OF 9E 9 ¥, @ Frefaten
i ¥ B A9 W HHY T /G T 2

@ [LLa)=0 ® [LL4l-4

@ [L1al-L @ [L,T4]=axT
aaﬂtﬁsﬁfmﬁm%meamsﬁpﬁp=qasinﬁpwmﬁﬁw'
glg,pl=17

A) o= 12 3Rp=2 B) o=23Rp=12

C) a=123Rp=1 D) a=13Wp=12

T.B.C. : 11/18/SET—II 13 P.L.O.
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25.

26.

27,

28.

29.

Find the generating function F(P, ¢) for the transformation p = l/Q;
g =PQ?:

A) Pq . (B) |Pg?
(C) -\/P%q D) P%?

For a simple pendulum, the Lagrangian L = % m1%6? - mgl (1-cos®). The

Poisson bracket [g, 6] will be equal to :

A 1 (B) g1

(C) lml? D) m/1

A light planet is revolving around a very massive star in a circular orbit
of radius R with a period of revolution T. If the gravitational force of attraction
between the planet and the star is proportional to R 2 then the value of
T2 is proportional to. .

A) R? (B) R"2

(C) R3/2 _ (D) R5/4

A bot
For a particle moving uniformly, the function F =ax - % (@ and b being

two constants and other symbol having usual significance) is :

(A) a constant of time provided a = b '

(B) a constant of time provided a = b/2

(C) a constant of time provided a = -b

(D) not a constant of time

An infinitely long cylinder, lying along the z-axis, has a charge density

kyx%+y?, where & is a constant. The electric field inside the conductor in

SI units is :
1 - g 1 g =
(A) é?k V&P +y? (xi + ) (B) S—E'k VEZ+ 9P (ai + y))
0 0
1 il -
(C) e_k x® +y® (xi + 7)) D) —ES—k 22+ (i + )
0 0 .

T.B.C. : 11/18/SET—II 14
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25.

26.

27.

28.

29.

T p = 1/Q, ¢ = PQZ & fo STRfET wem F(P, ¢) F1 ® :

@A) |Pq B) P’
© -JPq | D) P’

o T e o A L= 2 ml*6® - mel (1-cos0) ¥, el 32 [,
forae SR ¥ 2

A 1 - B) g1

(C) 1Uml? (D) m/1

TF o Te, T Sgd fOwE aR @ =W ok, W R Bem 9 s A i
T & % & WY T F W@ 51 A W TT I R P A RN H Teed
sot B2 & arqufas ¥, @9 T2 %1 9F feos equfas & 2

(A) R3 (B) R"?2

(®) R3/2 (D) R5/4

Wwéﬂﬁm@qmmém,mex—%W%?(ﬁﬁ
o 3 b for ¥ R o W W owEE weE) ¥

(A) IO # TH RO o = b WH FWA T

(B) 999 # U FORAl ¢ = b/2 W&H & §

(C) W H Th (&R 6 = -b WM FW §

(D) 9 w1 T feRis @ § | |

T o o TS W -y B WA TE §, SOH AW WA yx? 4+ %
§ el feR ¥ SI (TH. oE.) gE f WIae B STRX H dgd & # ¥ ?

]. - e 1 o v
(A) §E—O‘k \/x2+y2 (xl, +y_]) (B) S—E—O‘k 1,x2+y2 (xl +y])

V ]. o o 8 e ]
(C) Eo—k \/xz +y2 (xi +yj) (D) ak \/xz +y2 (x1 +y))

T.B.C. : 11/18/SET—II 15 ' P.T0O,
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30.

31

32.

When light passes from a medium of refractive index n, to another medium
of refractive index ny in a direction perpendicular to the plane separating
the two media, whick one of the following pair for the coefficients of reflection

(R) and transmission (T) is correct ?

. 2
RoMM o 2m
N
- 4n.n.
R=n2 nl T= mn,
B rn, T gty
© Rz[nl-nz)z g T=
mtng) 2T (ny+ny)’

| 2
- dn.n
R= n’l n2 T = 2
(D) (nl_l_nz) and (n1+n2)2

A point charge having acceleration a is radiating electromagnetic radiation.
The power radiated is proportional to a”. The value of n is :

A 1 B) 32

C) 2 D) 3

The constant magnetic field required to bend a non-relativistic charged particle
of energy E in an arc of the radius of curvature R inside a plane perpendicular

to B is :

(A) directly proportional to /E and inversely proportional to R
(B) directly proportional to R and inversely proportional to JE
(C) directly proportional to E and inversely proportional to R?

(D) None of the above

T.B.C.: 11/18/SET—II 16
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30. V@ YERI n, AUEH IR D TH WEH Y ny A9EdE oS B AEH
3 W ® guE w0 a0l 99 & e fewm #, TR W e, 9 Wedd (R)
# TUiE R FERY (T) & fou FFE gw W@ ¥ ?

BT, o T 2

A) R= ‘
(&) LRl ny—ny

Ll T

R= =
(B) n1+n2 (n1+n2)2

2
L) 2mny
R e Tl
ok (nl +n2J (n, +n,)?

2
| _[M—n T = _Am
@ = (’H*nz) X (ny +1y)”

31. @ammﬁamﬁwﬁwﬁmﬁmm%mm
o' B AR ¥l n F AT N B A

A) 1 (B) 3/2
€ 2 D) 3

32. B@W@W%W,Rmﬁﬁw%@mﬁmEﬁw
T SR FU B qET & fou Y fER gEwE & Ft Aavasd § ?

A) JE ® 99 i iR R & FehArguii
(B) R & d¥ aqufas iR (g & SIhHIIITHR
(C) E & 9 arqufds 3R R? & SepHuaeh
(D) wgw # ¥ B T

T.B.C.: 11/18/SET—II 17 P.T.O.
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33.

34.

35.

36.

37.

The force of attraction per unit length between two long, parallel wires which

are at a distance d from one another and carry current I; and I, is :

B Ll B Ll
W g B 0
Il
(© ez (D) None of these
2n d

When an unpolarised light beam is incident at the Brewester angle on an

interface between two optical media, the reflected beam 1is :
(A) totally polarised parallel to the interface

(B) totally polarised perpendicular to the interface

(C) circularly polarised in clockwise direction

(D) circularly polarised in anticlockwise direction
Let the electric and magnetic fields in an inertial frame S be E and ﬁ and
in another frame S' moving with velocity § relative to S be E' and B'. If

- -
E is zero in the frame S, E' in the frame S' is :

(A) 0 (B) 5Xﬁ
© 3 D

Which of the following quantities are Lorentz invariant : ¥ = ﬁﬁ and

Y=E?-C?B? :
(A) Only X (B) Only Y
(C) Both X and Y (D) Neither X nor Y

What will be the error in the value of the integral '[:oo (x® - 42>+ x-5) dx

evaluated from Simpson’s rule using 100 steps ?
A) 0 (B) 0.01
(C) 0.001 (D) 0.0001

T.B.C. : 11/18/SET—II 18
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33.

34.

35.

36.

37.

& o, GAERR AR, S T g A d g W § el I ok L v
= Tl ® S W T WEE W YT & a9 fRam § 2

m LT, B L,
W 4 d ® P
II L &
(m%ﬂ- D) = ¥ wE
n d

mammwﬁ%ahmmmqmmm@mgﬁa(mm)
YR G TSAl €, @ Walda 4N ha qm ? <
A) FRUFEE ¥ FAARR R O gaa

(B) ¥I<NIET® @ oS R T yelipd
() <fuomed fomm # JUER Yeiha

(D) ImEd fewn # gUER Yaihd

o i B T S B S @ 4 ok g &9 E o B # ok g@
SRS fESE TAE § 3 WA W@, g o B ¥ AR
sHipymtABms # B fkan am 2

4) 0 B) 5xB

© .B ‘ ® ,B

o § & S T S S, g np Y B -C7B?

(A) wad X (B) ®ad Y

€) X &R Y3 D FRXARAFY

IOOWWWW@WWWWWISOO (x° —4x% +x-5) dx
& 7 § F Ffe A 2

&) 0 (B) 0.01

(C) 0.001 (D) 0.0001

T.B.C.: 11/18/SET—II 19 PO,
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38.

39.

40.

41.

A particle of mass m is confined to move in a one-dimensional box of length
L. If the particle is in'nth energy Jevel, the expectation value of the linear

momentum p of the particle is :
A) (p)=0 ~ (®B) (p)=nnn/L
(C) (p)=-nmh/L (D) (p)=2nmh/L

For a particle in the nth energy level of one-dimensional harmonic oscillator

potential, the product of uncertainties in position and momentum is :

1
(A) M.Ap=(n+§)h (B) Ax.Ap=nh
.
(&) A’C-Ap=—2—h (D) Ax.Ap=h

For a harmonic oscillator, which of the following relations on the operators

3 and p is correct ?

(A) #"p - pi" = ning"? (B) 2"p+ pi" = nikk"
(©) #p" - p'% = nind"? D) 2" + p"& = ning"™

The possible values of the total angular momentum quantuin number J under
the LS coupling of the two atomic electrons whose orbital angular momentum

quantum numbers are [; = 1 and Iy = 2 are :
(A) J=0,1,2,3 and 4 B) J=0,1,2and 3

(C) J=1,2 3and 4 M) J =2 3and4

T.B.C.: 11/18/SET—II 20

Question Papers hpsc.gov.in Department of Cooperation Goa Syllabus

Question Papers jpsc.gov.in



38.

39.

40.

41.

L 9@E & & - s § 7fd &0 & fdy m $EE & & FH0
@ ¥ AR w0 o4d H WX W E, T KU b WG HA p w1 GG AH
= B ¥ ?

A) (p)=0 | (B) (p)=nnr/L
(C©) (p)=-nmn/L (D) (p)=2nmi/L

- TEE (TOR) e f9d & nd S ') A T w0 & forg fefa
3R w3 # sfifeda @ wa =¥ ?

1
(A) M.Ap=(n+§)h (B) Ax.Ap = nh

n2

(€) Av.Ap="-h D) Ax.Ap=h

T eIt (THER) A0F & fau weeE ; R p W Frfated §
ey W T |

(A) #p- p&" = g™t B) #p + p&" = nind"’
©) &" - p"% = ning"! D) %" + p"% = nimt™"

Feig wia T i T L = 18R [y = 2 A @ ] A #
LS T (i) & ewld ge HONG WA Fed FEN J W 4
R ¥ 2

A) J=0,1,2 33R4 B) J=01 2R3

€ J=1,2 33R4 D) J=2 33R4

T.B.C.: 11/18/SET—II 21 P.T.O.



42. Consider the density operators :

o |

1 1

— 0 _

2 . 9 12]
o 1 1 2% 25
=0 | ks

: 12 16

1 4, 1 25 25

4 4.

‘Which one of the following is true ?

(A) pq is pure state; py is mixed state

(B) p, is mixed state; py is pure state

(C) py is not acceptable state; pg is mixed state

(D) p, is mixed state; py is not acceptable state

43. Consider the one-dimensional harmonic oscillator (¢ = 0) is in the state :

55 =%(I0)+|1>)_

For t > 0, the expectation value <(Ax)2> for state |o) as function of time

is :

h . 92 ) h 9
(A) ——smm ot (B) —— cos” ot
2mo - 2mo
©) sin ot cosot. D) —- sinot cosot
2mo m

'44. The Hamiltonian of a rigid rotor in a magnetic field is

H =1612 + 8L, + 0.5L,

and |L,M) is in the unperturbed basis state. The first order correction in

energy is :
(A) 0 Mn (B) 0.0625 M#
(C) 0.0313 M# : D) 0.25Mh

T.B.C. : 11/18/SET—II 22



42.

43.

44

frefefed o v ® foEr s

ol
9 12]
swedp L 2 25 25
= 4 4| P2= ‘
: 2 16
1, 1L |95 25

4 4.

frafafe & @ @ G € 7
A) p; TS IR ¥; p, Tl sreen &

(B) py @ ST 0y TS STl §

(C) p, Wik M T; p, ffe@ @ €

(D) p, T s ¥ p, WEH SR T %

TF T gEiE SR (¢ = 0) i ST

|oc>=—}5 (10} + 1) _

W foER FT ¢ > 0 B A, T & W & §U H T (o) & fou dfed
T ((Ax)?) FNE 2 |

(A) sin” ot (B) o cos?wt
2mm ) 2mo

©) — sinwt coswf (D) £ sin ¢ cos ot
2mm mm

T gEEE 8§ wOR IR F e

H = 1617 + 8., + 0.5L,
¥ o [L, M) s S swen § ¥ 2 S A yom hH B W #E 7
(A) 0 M (B) 0.0625 M# |
(C) 0.0313 M D) 0.25 Mh

T.B.C. : 11/18/SET—II 23 : P.T.O.



45.

46.

47.

48.

For the hard-sphere scattering, the partial wave phase shift (§)) is :

a[mka)] [ Jpy(Ra)
(A) tan i (ka)] (B) tan L———nz )

[ k) [ Jika)
(c) tan X ka)] (D) tan | ny(ha)

A particle is in a two-dimensional potential :
V(r) = Vyexp (-r/a)
where @ is a constant. For the trial wave function ¥(r)=Cexp (-B/r)

(B is a constant), the expectation value (;2) is :

1
A) 2 B) o2
(A) pe - (B) 2p?
© = O o
p? 9p2
The first-order relativistic correction to electron’s kinetic energy is :
1 (p? 1 (P
(A 2mc? (Zme) ®) 4myc? (Zme
2 ( p 3 [ p°
© m,c’ (2me) - | D) 2m,c* (Zme

The Hamiltonian of a quantum system is represented as :

o i1 0
0 0 B

The energy eigen values of the system are :
(A) 20-1,20+1 and B (B) 0,2 and -1
(C) a/2,20 and -1 M) a-1,0+1 and B.

= AN Tr ‘)A



45. WS TR (FIR Mea) fomm & fau shifter wn e e () #=0 7 2
-4 —nl(ka) | _jm(ka)
@) tan Lj,(ka)l B) a1 ka) }
4| Jy(ka) _ [ Jy(ka)
46. T wv fgemEnh few
V(r) = Vyexp (-r/a)
¥ % 9l o foor §, 79 99 BRE ¥(r) = Cexp (-B/r) (B feR B) & faw denfea
T (p2) MR 2
1 4.
2 1
47, oA W RS S 0 YUH HW GNfEeE G @@ ¥ 2
) | p2 . ) 1 pz p
@) “ome? (2me) B “ime 2m,
_ 2 P’ B p*
© m,c? (Zmej D 2m,c® \ 2m,
48. T foww #1 sHTE
o ¢ 0
Hy=|-i a 0
0 0 B

% w9 § fref fea o &) foem & 3 3 9 sieg ¥ 2
(A) 20-1,20+1 3R B (B) o,2a 3R B-1
C) a/2, 20 3R p-1 D) a-1,a+l 3R B

T.B.C.: 11/18/SET—II 25 PR,



49.

50.

51.

52.

53.

Work done in a quasi-static thermodynamical process :

(A) depends on the actual path followed

(B) is independent' of the path followed

(C) depends only on initial and final point

(D) None of the above

The Gibbs phase rule for a non-reactive system is :

(A) degree of freedom = number of constituents + number of phases +2
(B). degree of freedom = number of constituents + number of phases -1
(C) degree of freedom = number of constituents — number of phases +2
(D) degree of freedom = number of constituents — number of phases +1

Heat is transferred directly from a heat reservoir at 280°C to another heat
reservoir at 15°C. If the amount of heat transfer is 100 kJ, then the total
entropy change due to this process is : ;

(A) +0.166 kJ/K (B) -0.166 kJ/K

(C) +0.528 kJ/K D) -0.528 kJ/K

A reversible engine receives equal quantises of heat from two reservoir A
and B maintained at Temperature T, and Tg, respectively. The engine rejects
heat to a reservoir C at temperature T¢. The thermal efficiency of the engine

1s ¢

9T, T, - T,T, - T,T, 9T, T, - T, Ty - T,T,
A B :
() T &) 5T, T,
OT.T, — T, T, - TyTe OT,T, ~ TT; - T,T,
G = gmm, ®) 9T, T,

The plasma at the centre of sun has Temperature T = 1.6 x 107 K, and the
density of hydrogen and helium are p,; =6 x 10*kgm™ and py; =6x10* kgm™,
respectively. The ratio of the thermal wavelength of proton to alpha particle
is :

(A) 1/2 B) 1/4

(C) 2 D) 4

T.B.C. : 11/18/SET—II , 26



49.

50.

51.

52.

53.

@a:{-ﬁmmﬁﬁmu%mﬁﬁwwm:
(A) orafas 19 W W W R 3@ R

(B) WU fFd T g ¥ WA A §

(©) 39 o @R afew fag W R A ¥

D) IWH H ¥ HE T
Hffea (Ffsra) o= & fau fse & from @@ g 2

(A) T F R = TR FI GG + S B TS +2

(B) el H HIE = GHH FI GG + IS B HEA -1

(C) AT F FE = GUH B GO — AR B G +2

(D) @RI H FE = GIH B GO — A B GEA +1

TF T FT T 280°C R TR F % F 15°C R TN W & WA A
%) afe O AR F AR 100 kJ ¥, 99 39 WEA F HR0 He G feRaet
g7

(A) +0.166 kJ/K (B) -0.166 kJ/K

(C) +0.528 kJ/K D) -0.528 kJ/K

o TR 9 F1 T, 3R Ty TR W FEW QA I F: A I B H I
%) THER TR T A €1 78 T T %8 C H T AN W HHA H SER
F@ ¥ A B qdE < A ¥ ?

A - B
(4) iR ®B) oT, T,
© 2T, T, ;:;:AgB - TpTe D) 2T, Ty _2$C$B ~TcTy

@%%@ﬁmme_wxmm%aﬁxm@maﬂtmaﬂ
S T py, = 6% 10*kgm ™ 3R py; = 6x10*kgm &1 7 WM H A T
J TEH FW F S FNE ?

(A) 12 (B) 1/4

C) 2 D) 4

T.B.C.: 11/18/SET—II 21 P.T.O



54. Two-level systems having random energy spacings € are distributed =1 a

constant probability :

p(f) = PO

The specific heat of the ‘system is :

P B
(A) 2 (B) 4B

Py
(C) 'ég (D) None of these

. ) - 1

(Hlnt. * exp(i BE) + 1 )

55. ~ Match the thermodynamical processes in column I with expression of entr- v

~in column II :

Column 1 Column IT
| ;
(@ Adiabatic process 1) GCyln —
1
- (b) Isothermal process (2)  Constant
' Q
(¢) Isochoric process O
T
(d) Isobaric process 4) GCpln 5
1
Codes :

@ @ @ (@
A @2 @ QO @
B @ @ @ Q)
c @ O @ @
D B @ @ @
56. A computer assigns. ATM card PINs having four digits. The PIN should no
begin with zero. The probability that all four digits are different is :
(A) 0.900 (B) 0.504
(C) 0.405 (D) 0.309

T.B.C. : 11/18/SET—II 28



54.

'85.

56.

wfmmf@msmémﬁ@fwﬁm:

p(e) =P,
2 w9 fafa §) @ @) fafme oo fRa & 2
P P
(A) 2—[‘; (B) 4—‘6
P .
©) g% D) T I FE T

1
(WA s exp(+Be) +1)
mnlﬁﬂnﬁm%ﬁmmaﬁﬁmmm@@mﬁafmﬁa

& WY gAfed I
wie 1 wiem 11
| T
(@) TG THA 1) Cvlnﬁ‘
1
(b) THAHE THA @) fer
(c) IR ThH (3) %
1
(d) T (SEEefE) wE 4) Cplnrrf
e

@ G @ @
a 2 @ QO @
B) @ @ @ @
© @ O & @
M @ @ @ @
@a:nzgaq.;ﬁ.@.?ﬂéaikanaiﬁaﬁfw(PIN)ém%mﬂﬁvﬁ%m
ﬁmm|%ﬁmm%ﬁwﬁaﬂﬁmfuﬁﬁ ?
(A) 0.900 (B) 0.504
(C) 0.405 (D) 0.309

T.B.C.: 11/18/SET—II 29 P.T.0.



57.

58.

59.

60.

A gas of N non-interacting particles is in equilibrium at temperature T. Each
particle can be in any of the possible non-degenerate states of energy 0, 2¢,

4¢, then average energy per particle of the gas, at fe<< 1 is :

(A) 2¢/3 B) ¢

(C) 2 D) 3e

A system can have three energy level, E = 0, £ ¢, the level E = 0 is doubly

degenerate, while the others are non-degenerate. The average energy at inverse

" temperature is :
) e -e) A +e* +e) (B) -etanh(Be)
(C) -etanh(Be/2) D) 0

“In kinetic theory of gases, the pressure of a gas in a container can be written

2
as p= 3 U. For a monoatomic gas, the quantity U is :

(A) kinetic energy per molecule
(B) total kinetic energy of all the molecules in the container
(C) total average kinetic energy of molecules in one mole

(D) total average kinetic energy of molecules in unit volume

The molar specific heat of a gas as given from the kinetic theory is B R.

If it is not specified whether it is Cp or C,, one could conclude that the molecules
of the gas :

(A) are definitely rigid diatomic
(B) are deﬁnitely mono atomic
(C) are definitely non-rigid diatomic

(D) can be mono atomic or rigid diatomic

T.B.C. : 11/18/SET—II 30



57.

58.

59.

60.

faftsra (AfF-32fE) Foif N ot U 19 @99 T W 9rese § 81 gds &0
I 0, 2, 4¢ & TRt off gewfad R-smumedia s & @ 9@a1 ¥ 99 W
gfa w0 e e, Pe<< 1 W fhadt ® 2

(A) 2¢/3 (B) ¢
(C) 2¢ D) 3¢

T THA B i o WR @ A §, E = 0, + ¢, 9H E = 0 g1 Teeed ¥
Safer 3 Ay €1 gfdem q9HE WS e @ B ?

(A) ee®-e®)/A+ef+e™) (B) -gtanh(Be)

(C) -etanh(Be/2) - D) 0

Wi i g 8, T T A S @ A p=2U B W A forwn
THd ¥ TF UH-TEE g @ fou wen U s ¥ 2 |
(A) R e TR S

(B) UH & T Il & Ha Tfaw FHe

©) T W F e A g e R s

(D) 3HE FGT A el F HA A faw e

@ﬂaﬁwmw-m%R%émﬁmfmﬁﬁm%wﬁ%ﬁﬁw

T e 9@ fF 9 C, ¥ W C,, 7@ i T Frowd e wEw & 6w @
AT

- (A) fift=d &1 @ v T ¥

(B) fifted &9 ¥ THIOIE
() fifyea &7 ¥ Fvarfed fgwam €
(D) THWENE I FIR fEWATE & T §

T.B.C.: 11/18/SET—II 31 gl ¥



61.

62.

63.

64.

65.

Two vessels separately contain two ideal gases A and B at the same
temperature. The pressure of A being twice that of B. Under these conditions
density of A is found to’be one and half times the density of B. The ratio

of molecular weight of A and B is :

(A) 172 (B) 273

() 34 D) 2

Regarding to entropy, which of the following statements is false ?

(A) in an irreversible process, the entropy of the universe increases
(B) in a reversible process, the entropy change of the universe is zero
(C) for any process, the entropy of the universe never decreases

(D) when a system changes state, the resulting entropy change depends upon

the process by which the change of state occurs
Precision in a measurement by an electronic instrument is defined as :
(A) Repeatability (B) Reliability |
(C) Uncertainty (D) Accuracy

For a 5-bit ladder, if the input for level 0 = 0 V and for level 1 = +10 V,

the output voltage of second most significant bit (MSB) is :

(A) 0625V B) 125V

(C) 25V M) 10V

For a 5-bit resistive divider, determine the weights assigned to the least
significant bit (LSB) :

(A) 131 (B) 1/33

(C) 5/31 (D) 5/33

T.B.C.: 11/18/SET—II 32



61.

62.

3} STer-37eT Soed § GAH a9 W A 3R B oey W AF I B R
TE ¥ T ¥ 3 Refdl & orld A S T 91 T SR B & U H
M T U T A R B @ SINR H SIUE Y ?

A) 12 B) 2/3

(C) 3/4 D) 2
wﬁ%mﬁﬁﬂfﬁf@aﬁ@aﬁmmmm%?

(A) T SURETE THH § SEve B TR Sed §

- (B) @Wmﬁmﬁwﬁwwﬁaﬁqwfﬁm%

©) fwdt off ww @ fou semwe # R w3 o

63.

64.

65.

(D) 4 T VT SO S & 6 S TRUTHEEY UREd 39 WA T R
w1 ¢ g gu e § wRadd gl
T TORA ST gN TE W A e A By oRefta fen s g 2

(A) gmaﬁw (B) favaariaa

(C) SR (D) Femea

w 5f 4= & fAu Ak dew @ fag FRw () dE@ 0 = 0 V @R o
1=+10 V¥ 79 999 weeqol fedm foe (MSB) # frfm (emseqe) deead =&
g ? '

(A) 0.625 V | (B) 125V

C) 25V D) 10V

w 5o g favew @ fu seww weaq fae (LSB) #1 ¥ T R
fraftor =ifre

(A) U8l | (B) 133

(C) 5/31 | (D) 5/33

T.B.C. : 11/18/SET—II 33 P.T.0,



66.

67.

69.

70.

A digital to analog converter can be considered as a :

(A) Decoding device (B) Encoding device

(C) Multiplexer ; (D) Summing amplifier

A 500 V voltmeter is specified to be accurate with +/~ 2%. The limiting error

when the instrument is used to measure a voltage of 200 volts is :
(A) 2% | (B) 4%
(C) 5% D) 10%

The following logic circuit will give an output of ‘1’ input ABC are one of

the following :

b 4

C o= .
(A) 010 (B) 100
(C) 101 D) 110
The mutiplication of binary number 110111 by 110001 will give a binary
number :
(A) 101010000111 (B) 100110001010
(C) 110011100011 (D) 111001100011

In a Field Efféct Transistor, a gate voltage V;g = -1 V gives a drain Current
Ip = 45 mA. If Tpgg = 8 mA, the pinch off voltage is :

A) 0V | | B) -1V
C) -2V D) -4V

I.B.C.: 11/18/SET—II 34



66. TF fefied @ UM Ha & g w1 #§ fefm 1 9@ & 2
A) femfen wmm (B) HeoEd A
(C) wgdad® : (D) BT TR

67. TF 500 V& drcedic &1 +/~ 2% &I s & fou ffde fFa w0 &1 w&@ o=
_2oomﬁﬁaﬁmﬁmﬁ$mvgaaﬁmm%aafaﬁﬁngﬁm
??

A) 2% | (B) 4%
(C) 5% D) 10%
68. frefefed <ifss gy 1’ &1 frfg <ofa &, fe=fafes & @ @@ f&9 ABC
%2
o D—
—o Y
C o
(A) 010 (B) 100
(C) 101 D) 110

69. aEFd (f=v) Wem 110111 #1 110001 51 TN F& T 48 FE T TN
am ?
(A) 101010000111 (B) 100110001010
(C) 110011100011 (D) 111001100011

70. T ies 3hR AMTRX § e dwd Vg = -1 V T $7 8 I = 4.5 mA @
1 IR Tpgg = 8 mA ¥, T@ fi= 3% aeear fraft € 2
A 0V (B) -1V
€ -2V D) -4V

T.B.C. : 11/18/SET—II 35 P.T.O.



71. The value of current in the following circuit is :

05V R =200 Q
>y il

|

3V
(A) 125 mA . (B 170mA
(C) 66.6 mA (D) 57.1 mA

79. The Boolean expression Y = ABC + ABC + ABC + ABC after simplification

yields to : '
(A 7 (B) B.
(C) ABC D) ¢

73.  The output (Y) of following logic circuit :

A°__{>°—‘:D__

B O 1’>¢ > __i} ﬂﬁ//\ oY
L
C o— {>c [JD_—
(A) Y=AB+BC+AC (B) Y =AB+BC+AC

(C) Y=ABC+BC+AC (D) Y =AB+BC+ABC

T.B.C.: 11/18/SET—II 36



71. frafafed oReg § o W AW wE 2

05V R=200Q
D AW
|-
3V

(A) 125 mA (B) 17.0 mA

(C) 66.6 mA D) 57.1 mA

72. Sferd sfweaf® Y = ABC + ABC + ABC + ABC WEoW & a% A 3l
C §Aa 2 |
A) & (B) B
(C) ABC D) ¢

73. fy=ifea <ffses aftay <1 fofg () =01 © ¢

T D—

_I} _Zy ;‘ oY

o~}

Q
4
- YV

(A) Y=AB+BC+AC (B) Y=AB+BC+AC
(C) Y=ABC+BC+AC (D) Y =AB+BC +ABC

T.B.C. : 11/18/SET—II 37



74.

75.

10

11

78.

79.

A radioactive sample gave the following counts :
N = 1000 for t; = 2 min, and Ng = 500 for tg = 10 min,
where G means Gross and B stands for background. The net counting rate

and its standard error is :

(A) 450 = 23 (B) 450 + 21

(C) 450 + 16 (D) 450 + 12

The rotational constant for 'H33Cl is 10.6 cm™. The rotational constants for
1p35C] and 2D35C1 are (in cm™, approximately) :

(A) 10.6 and 5.3 (B) 5.3 and 10.6

(©) 10.6 and 10.6 (D) 10.6 and 21.2

The rotational spectral lines of IH127T are separated by a wavenumber
d cm™L. The first spectral line in the rotational spectra of 2D127] molecule

will appear at :

(4) df2 em™ B) d em™

(C) 2d em™ (D) 4d cm™

The magnetic moment of an atom in the state 3P0 is :

(A 1 B) 0

€ 3 (D) 6

The ground state energy of unpaired electron in the sodium atom (Z = 11)
1s :

(A) —-0.86 meV (B) -1.50 keV

(C) -164 keV (D) -164 &V

An atom is placed in a magnetic field 2T and suitably excited. How far apart

are the Zeeman components of 650 nm spectral line of this element ?
(A) 3.9421 nm (B) 0.1576 nm
(C) 0.0394 nm (D) 0.0197 nm

T.B.C.: 11/18/SET—II 38



74.

75.

76.

(i

78.

19.

w e ffafea T @ ©
tq = 2 min % ¢ N = 1000
tg = 10 min % T Np = 500
wal G %1 @4 WY (FFA) 3R B # 3¢ SeURe (YRUR) ¥ TS A K 3R
e Jfe e § 2
(A) 450 = 23 (B) 450 + 21

,(C) 450 = 16 (D) 450 + 12

133501 % ey feeri 10.6 em™! &1 1D%5C1 @ik 2D%5C1 % fag wof feemras
¥ (@ em L H)

(A) 10.6 ¥R 5.3 (B) 5.3 3R 10.6

(C) 10.6 ¥R 10.6 (D) 10.6 ¥R 21.2

1H127] %} wois e Y@l T 99 98 d cm™! R YEE €1 2DIPTY o &
o Qe § em ORd Yo F@ w e o w2

(A) d/2 em™ (B) d em™!

(C) 2d em™ D) 4d em™!

3p, e § TH WA F TR A T 7

A 1 B) 0

€ 3 ' D) 6

Tifeqm T (Z = 11) # R-gfua oM F fem sEen s #=g 2
(A) -0.86 meV (B) -1.50 keV

(C) -1.64 keV (D) -1.64 eV

TH WA T gE@d 4 2T § @ ¥ R 9% IvgE w9 d i g ¥
T % 650 nm VA Y@ F A T fhelt g W e € 2

(A) 3.9421 nm (B) 0.1576 nm
(C) 0.0394 nm (D) 0.0197 nm

T.B.C.: 11/18/SET—II 39 PED,



80.

81.

82.

83.

If the doublet splitting of the st excited state 2 %,,- 2p,, of He-II is
5.84 cm™! then the corresponding sperration for H is :

(A) 0.365 cm™ ~ (B) 5.840 cm™!
(C) 1.460 cm™ (D) 34.105 ecm™!

The ratio of intensity of spectral line arising out of transitions X, Y, Z in

the following figure is :

Fin
2
Fep
2
Dsp,
X Y .
7 Dy
(A) 20:1: 14 B) 9:1:5:
(C) 3b5:1: 27 D) 7:5:3

The L, S and J quantum numbers corresponding to the ground state electronic

configuration of Boron_ (Z = 5) are :
(A) 1, 3/2 and 3/2 (B) 1, 3/2 and 5/2
(C) 1, 1/2 and 1/2 D) 1, 1/2 and 3/2

The separation between first stokes line and corresponding antistoke’s line

of the rotational Raman spectra in the term of rotational constant B is :
(A) 4B ‘ (B) 6B
(C) 8B D) 12B
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80. % He-II 1 Teeht S /e 2 %y, - 2p,), F1 T faomort 5.84 em™ &, 7@
H & fau 599 ey wiym &1 ¢ ?
(A) 0365 cm™! (B) 5.840 cm™!
C) 1460 em™ (D) 34.105 cm™

81, Frefafed ok § X, Y, Z Sha0l @ S0 Al Y@ &1 dioa 1 Sua
g ?

F7/2
2
F5/2
2
: D5/2
X Y 2
7 Dy
A) 20:1:14 - By 9:1:5
(€3 85 :1:929 (D) 7T:5:8:

89 AR (Z = 5) T Frerw o W @ e L, § ol J @ien gerd s
g2
(A) 1, 3/2 3 3/2 (B) 1, 3/2 ¥R 5/2
€) 1, 1/2 3R 1/2 D) 1, 1/2 3R 3/2

83. WWB%mﬁWmMﬁumm%@aﬂ{me
Yo B o e R ¥ 2
(A) 4B | (B) 6B
(C) 8B (D) 12B
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84.

85.

86.

87.

88.

89.

In He-Ne laser, the laser output is a result of electronic transition taking

place in :
(A) He only (B) Ne only
(C) Ne first,,then in He (D) He and glass chamber

The ratio of Einstein spontaneous emission coefficient and stimulated emission

coefficient for laser light having frequency 1015 Hz at 300 K is ?

(A) 154 x 10715 Jsm™ (B) 6.17 x 10715 Jsm™

(C) 154 x 10713 Jsm™ D) 6.17 x 10713 Jsm™3

X-ray with wavelength (A) equal to ‘e’ is reflected from (111) crystallographic
plane of a simple cubic lattice. If the lattice consfant of the simple cubic lattice
is ‘@’, then the corresponding Bragg diffraction angle (measured in radian)
is : :

(A) m/4 (B) n/3

(C) n/8 (D) n/6

X-ray diﬁ'ra_i_ction pattern from a face centred cubic (fec) will not contain one

of the following Bragg diffraction peak :

&) (200 . ® 61

(C) (111 D) (212)

The frequency of the AC current produced when a DC voltage of 500 pV

is applied across the Josephson junction is :

(A) 4.24 x 1011 Hz (B) 241 x 101! Hz

(C) 3.15 x 10! Hz (D) 2.96 x 10 Hz

A uniform metallic wire has resistivity of 1.56 x 10" Qm and atomic density
of 5 x 1028 m™3. The relaxation time of the electron assuming that each atom
contributes one conduction electron is :

(A) 326 x 10714 5 B) 3.79 x 10714 ¢
(C) 4.38 x 10714 ¢ D) 2.84 x 10714 s
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84.

85.

86.

87.

88.

89.

He-Ne &% # womeifrd owmm & wRumerey oer frin e 3 & 2

(A) #ad He (B) @%ad Ne

(C) Ted Ne 3R @@ He # (D) He 3R &M@ ¥

300 K ® 1015HzWWWW$mWW:WWﬁR
A IegeA Tk K IR HM T ?

A) 154 x 10710 Jsm™ (B) 6.17 x 10715 Jsm™

©) 154 x 10718 Jsm™ (D) 6.17 x 10-13 Jsm™

¢y 3 TR T (L) e T X 1 T QRO e dfed (Se) @ e
TR (111) 7 & Tafda e S &1 Af W T Al 1 aled R o,
%ﬁamaﬁmaﬂﬁaﬂ?W(mﬁww)%m% ?

(A) w4 (B) /3

(C) w8 (D) /6
@g@mw(fcc)@xﬁ;{wﬁaﬂ?ﬁﬁﬁﬁﬂfﬁf@aﬁﬁaﬁﬂ@%ﬁaﬂ?
Rrex &AM 2 |

@ @0 & (B) (311)

(C) (111) D) (212)

5§ T 500 pV # DC dieEd B SewEd SRE R G T wgR R s
o SO AC U F g AR ¥ 2 |

(A) 4.24 x 10! Hz- (B) 2.41 x 10! Hz

() 3.15 x 101 Hz (D) 2.96 x 101! Hz

% THEENA ¥ B 98 # w156 x 1078 Qm ® R WY S
5 1028 m=3 %1 AR 7% WA 3 fF Yo% WA T e Foee H1 AEH S
$ A Rl W fagm w@ '/ e ?

(A) 3.26 x 1074 s (B) 3.79 x 107 s

(C) 4.38 x 107 s (D) 2.84 x 1074 s
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90.

91.

92.

93.

94.

95.

A crystal plane intercepts the crystal axes at 0.5 a, b and is parallel to the

c-axis. The Miller indices of the direction perpendicular to this plane is~ :
(A) [120] . B) [210]

(C) [012] (D) [102]

The crystal system showing the least symmetry is :

(A) Tetragonal (B) Orthorhombic

(C) Monoclinic (D) Triclinic}

The Debye Temperature of iron (Fe) is 360 K. The Debye frequency is :
(A) 75 x 10'2 Hz (B) 85 x 10'2 Hz

(C) 7.5 x 1010 Hz D) 85 x 100 Hz

In semi-empirical mass formula as per liquid drop model, the Coulomb energy

term depends upon mass number (A) as :
@ At (B) A2
(@) A—1/3 - ' (D) A—2/3

The total occupancy of N = 2 harmonic oscillator shell in single particle shell

model is :
A) 6 ’ B) 12
©) 18 D) 24

The magnitude of the voltage pulse produced from each individual interaction
is independent of the deposited energy in :
(A) Ionization chamber (B) Geiger Mueller detector

(C) HPGe detector (D) Nal(Tl) detector
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90.

91.

92.

93.

M.

95.

T fFeet THe fhed 318 1 0.5 ¢, b R %G FW § 3R T8 ¢-3§ & FHARN
¥ 39 guad @1 o oy ¥ fieR s e ¥ 2

A) [120] (B) [210]

(C) [012] D) [102]

STeuaH FufAfq qui aren fFed gHH dee € 7

(@) =g (B) formeieng (steifae)
(C) THTaY (W) D) e (;@ﬁ%ﬁﬁ)
Fhs(Fe)m@aréW%OK%l@mﬁmﬁﬁmﬂ%% ?

(A) 7.5 x 10! Hz (B) 85 x 1012 Hz
(€) 7.5 x 1010 Hz D) 85 x 1010 Hz

ﬁ{zm@@ﬁ@@gmzﬁﬁ,wmﬁuww

A) W 7 w7 & felk a9 € 2

@& A1 (B) A2

(C) A—1/3 ' (D) A—2/3 |
N=2ﬁﬁ$ﬂ%%ﬁ@w%mﬁﬁ@maﬁm%?
A) 6 | B) 12

(C) 18 D) 24

. va% =i WER fF ¥ SO dieed 9% &1 AR fRed T S QW

qME 2
(A) ST e (B) THR-HeR HgT®
(C) HPGe Y= (D) Nal(Tl) Tq=®
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96. The mass of ffNa radioactive source (Ty, = 2.6 years) with activity 2 uCi

is :
(A) 0.32 pg (B) 0.42 pg
(C) 0.32 ng ‘ - (D) 042 ng

97. In the decay of 12;05 radioactive source (Ty, = 31.1 years) (Q-decay = 1176
| keV), the two beta-particles are emitted with end-point energy of 515 keV
(94.4%) and 1176 keV (5.6%), respectively. The excited state of 1:; Ba daughter
nucleus is decay via M4 gamma-ray transitions. The type of 515 keV beta-
transition is : |
(A) 2nd-forbidden Fermi and Gamow-Teller
(B) 1st-forbidden Gamdw-Teller |
(C) 1st-forbidden Fermi
(D) 2nd-forbidden Gamow-Teller
-98.  Consider the reaction :
| Q 52+
Which of the following statements is false ?
(A) charge is conserved (B) baryon number is conserved
(C) strangeness is conserved (D) parity is conserved
99. Which of the folloWing is not conserved for eleétromagnetic interaction among
elementary particles ?

(A) Third component of isospin (B) Strangeness

(C) Parity (D) Isospin
100. The quarks content of A* is :

(A) udd (B) ddd

(C) wuud (D) uuu
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96.

9l

98.

99,

100.

2 pCi ® Fwaa o o Na Yedwd ¥ (T), = 2.6 I8) & =09 F=1 § ?
(A) 0.32 pg (B) 0.42 pg
(C) 0.32 ng (D) 0.42 ng

"'Cs el dra (T, = 311 9¥) (Q-fsd = 1176 keV), % & § F71: 515
keV (94.4%) 3R 1176 keV (5.6%) &t 37a:fog Fo ol &1 ST 01 Ie@fsd 2
g1 'Ba @ﬁwaﬁaﬁmmmwmwﬁwﬁ%l
515 keV o2 THAY HT YHR G § ?

(A) fgda-ffrg ®f &R ™e-3TR

(B) yem-fafsg TEH-IW

(C) vuu-fftrg et

(D) fgdta fftg TB-2eR

Frefefen sfafrn ™ fem Fif -

; Q -2 +7
frafafen § § sFE ®oF o § 7 |
(&) e T (B) e wen Wi
(C) fafesar @Xfem € (D) TEWa WiEE ¥

mafeF FU & da AgagERd R & fou frafafen # @ w9 St
e 2

(A) TR g (EERET) w1 A g

(B) fafasa

(C) 9HM

(D) TAYRSE T (SEEIReT)

At HT FIHR Foe R T 7

(A) udd (B) ddd

(C) uud (D) uuu
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